Micrometer-sized silica spheres coated with a layer of Cr(VI) imprinted methylimidazolium ionic liquid were synthesized and applied for fast and selective determination of leachable Cr(VI) in fabrics. The silica cores were synthesized via original seeded growth procedure. Formation of ionic liquid layer onto their surface was simultaneously combined with CrO 4 2− imprinting. The sorbent characterization was accomplished by SEM/EDS, elemental microanalysis, and thermogravimetry. Excellent separation of Cr(VI) from Cr(III) was achieved at pH 3 for 10 minutes in a batch mode. A mixture of ascorbic and nitric acids was found to be the most efficient eluent. The adsorption equilibrium data were best represented by the Langmuir isotherm model. The sorbent was applied for quantification of Cr(VI) in textile extracts in accordance with international standard ISO105-E04. The analytical procedure developed (LOD 0.015 µg/g (measured by ETAAS), RSD 3−8% for concentration levels of Cr(VI) 0.015-0.5 µg/g) completely meets the requirements of the international textile regulations.
Introduction
Chromium is a chemical element that can naturally exist under various forms but its predominantly occurring oxidation states are Cr(III) and Cr(VI). It is well known that these Cr species have totally contrasting physiological effects -Cr(III) is identified as an essential nutrient for humans, required for glucose and fats metabolism [1] , while Cr(VI) and its compounds are definitely recognized as carcinogenic and mutagenic substances [2] . In spite of that, Cr(VI) containing chemicals still find numerous industrial applications such as pigments production, plating, metal finishing, anticorrosive coatings, wood preservatives, cement production [3, 4] . Furthermore, chromium compounds are widely used in the manufacture of dyes and in textile dyeing process [5−7] . The extremely toxic potassium dichromate (commercially known as Chrome) is additionally utilized as a mordant agent providing permanent fixing of synthetic or natural colourful dyes on fabrics [7, 8] . Chromate based dyestuffs may be quite hazardous for human health since Cr(VI) is a strong dermal irritant, which can be released from fabrics, when the clothes are in direct contact with the human skin. As a result of perspiration, the soluble Cr(VI) species are able to migrate from textiles onto the skin, which is a dangerous route of absorption, promoting allergic contact dermatitis and skin ulcers [9] . The European legislation established the ecological criteria for the award of the EU Ecolabel for textile products: Chrome mordant dyes shall not be used, while metal complex dyes based on copper, chrome and nickel shall only be permitted for dyeing of wool, polyamide fibres and blends of wool and/or polyamide with man-made cellulose fibres [10] . The international Oeko-Tex standard 100 defines the limit value for total Cr content in textiles in direct skin contact as 2.0 mg/kg, while leachable Cr(VI) must not exceed 0.5 mg/kg [11] . In this regard, quality control of textiles requires development of analytical methods for selective quantification of Cr(VI) in artificial sweat solutions more sensitive than standard UV-VIS method (diphenylcarbazide) [9, 12] or less expensive than ionchromatography [13] .
A large variety of non-chromatographic systems for separation and preconcentration of Cr(VI), mainly in natural and waste water samples have been described [14] [15] [16] . During the recent years ionic liquids tend to be one of the most promising green extractants and due to their unique properties, they reasonably find numerous analytical applications in different extraction procedures [17, 18] . Furthermore, ionic liquids have been successfully applied in speciation analysis of trace elements as effective solvents for liquid-liquid extraction procedures [19, 20] , as well as layer coatings supported on appropriate carriers, e.g. chitosan [21] , polyvinyl chloride [22] , silica coated magnetic nanoparticles [23] . Effective "green" sorbents for Cr(VI) separation and enrichment have been recently introduced based on ionic liquids with high separation efficiency and selectivity supported on silica gel with high surface area, chemical activity and mechanical stability [24−29] .
The present work is focused on the synthesis of a versatile sorbent material for separation and determination of extractable Cr(VI) in textile samples. In order to combine the main advantages of ionic liquids and ion imprinting, the sorbent particles of core-shell type were prepared by grafting of 3-methyl-1-trimethoxysilylpropylimidazole, preliminarily coordinated to CrO 4 2− as a template ion, onto the surface of micrometer-sized silica spheres. Micronsized silica particles with perfect spherical morphology compared to silica gel as cores ensure faster diffusion mass transfer and more efficient access of the analyte to the active sites on the surface of core-shell sorbent. The synthesized composite material was characterized by scanning electron microscopy (SEM) and energy-dispersive X-ray spectroscopy (EDS) analysis, elemental microanalysis, N 2 adsorption-desorption isotherm measurements and thermogravimetry. The optimal extraction conditions for selective separation of Cr(VI) were defined and analytical procedure for Cr(VI) determination in textiles according to the ISO105-E04 was developed and applied for different types of fabrics.
Experimental

Reagents
All reagents used were of analytical-reagent grade and all aqueous solutions were prepared in high-purity water (Millipore Corp., USA). The stock standard solutions for Cr(VI) and Cr(III) (1000 µg/mL) were Titrisol (Merck, Germany) in 2% HNO 3 . Tetraethylorthosilicate (TEOS, 99%, Fluka, Germany), ammonia solution (25% NH 3 , Merck, Germany) and absolute ethanol (EtOH, 99.8%, Sigma-Aldrich, USA) were used for preparation of silica spheres. Methanol (Labscan, Ireland), 1-methylimidazole (MIA), (3-chloropropyl)trimethoxysilane (CPTMS), and ammonium chromate (Sigma-Aldrich, Germany) were used for the second stage of the sorbent synthesis, i.e. coating of silica spheres with 1-methylimidazolium ionic liquid layer. Sodium chloride, sodium dihydrogen phosphatemonobasic dihydrate (NaH 2 PO 4 ·2H 2 O, Sigma-Aldrich, Germany), L-histidine monohydrochloride monohydrate (C 6 H 9 O 2 N 3 HCl·H 2 O) and sodium hydroxide (Merck, Germany) were used for the preparation of the artificial sweat solutions required for the lixiviation study.
Apparatus
The morphological characterization of the synthesized bare µSiO 2 spheres and µSiO 2 @Cr(VI)-IIL was carried out by SEM observation using a JEOL JSM-5510 apparatus. Particle size distribution histograms and average particle diameters were determined by counting at least 250 particles from the different SEM micrographs of each sample using Image J software.
Qualitative elemental composition was assessed by EDS analysis performed using a combined scanning electron microscope/focused ion beam system LYRA I XMU (Tescan) equipped with EDS microanalyzer (Quantax, Bruker). The specific surface area of bare µSiO 2 and µSiO 2 @Cr(VI)-IIL particles was determined by N 2 adsorption-desorption isotherms at 77 K using a Quantachrome NOVA 1200 apparatus (Quantachrome UK Ltd. England). The carbon, hydrogen and nitrogen (wt. %) content in the synthesized samples was determined by elemental microanalysis technique using an automatic CHNS-O elemental analyzer EuroEA 3000 (EuroVector, Italy). Thermogravimetric analysis of bare µSiO 2 and µSiO 2 @Cr(VI)-IIL spheres was performed on apparatus type STA 781 DTA 675 Stanton Redcroft in air, at a heating rate of 10°C/min.
The concentrations of Cr were measured by Electrothermal AAS (ETAAS, Perkin Elmer Model AAnalyst 400 atomic absorption spectrometer equipped with an HGA 900). Pyrolytically coated graphite tubes were used as atomizers and sample solutions (10-20 µL) were introduced into the graphite furnace using the Perkin Elmer AS 800 autosampler. All measurements were carried out with at least three replicates and based on integrated absorbance. Pretreatment temperature of 1100°C and atomization temperature of 2500°C were used for ETAAS measurements of Cr in effluate and eluate solutions.
A microprocessor pH-meter (Hanna Instruments, Portugal) was used for all pH measurements. An EBA 20 centrifuge (DJB Labcare Ltd., UK) was used to separate modified silica and extracted metal solution in batch experiments.
Synthesis procedure
Micron-sized silica spheres with low polydispersity were obtained from submicrospherical silica seeds by modified seeded growth technique originally developed by Bogush et al. [30] . Silica seeds were prepared using an optimized Stöber procedure [31] where solution of TEOS in absolute ethanol was rapidly mixed with ammonia in water-ethanol solution under stirring at constant temperature of 30 ± 1°C (as illustrated in Figure 1 ). The total volume of reaction mixture was 60 mL and the reactant concentrations were 0.25 mol/L TEOS, 1.00 mol/L NH 3 , and 5.00 mol/L H 2 O. After 4 h the reaction was completed and further amounts of TEOS and H 2 O were added stepwise (1 mL TEOS and 0.2 mL H 2 O at each step) to an aliquot (20 mL) of the silica seed dispersion. The mixture was stirred for 12 h at each step. Fifteen seeded growth steps were conducted without any signs of secondary nucleation. Finally, the residual reagents were removed by centrifugation and enlarged micron-sized silica spheres were washed three times with absolute ethanol and three times with distilled water. The solid product, denoted as bare µSiO 2 , was dried at 50°C for 24 h. The surface chemical modification of bare µSiO 2 consists of three steps as presented in Figure 1 and followed already developed procedure [29] . The final composite material, denoted as µSiO 2 @Cr(VI)-IIL (micrometer-sized SiO 2 coated with Cr(VI) imprinted ionic liquid layer), was dried under vacuum at room temperature for 8 h.
Studies on extraction efficiency and adsorption capacity
Experiments for optimization of extraction parameters of µSiO 2 @Cr(VI)-IIL sorbent toward Cr(VI) were conducted according to the published procedures [29] . A portion of 50 mg µSiO 2 @Cr(VI)-IIL was mixed with 10 mL aqueous solution containing 2 µg Cr(VI) or Cr(III), and adjusted to the pH value in the range 1-8 by adding HNO 3 or NH 4 OH. The samples were shaken for 20 minutes and then centrifuged. Supernatant solution was removed and analyzed by ETAAS as an effluate in order to determine degree of analyte sorption. The sorbent was washed with deionized water and treated with 2 mL eluent solution. The degree of elution was assessed after centrifugation and analyte measurement in the supernatant by ETAAS.
Kinetics of sorption for Cr(VI) was studied by batch procedure: the sorbent particles (50 mg) were placed in a plastic tube and total volume was brought to 10 mL by adding 0.001 mol/L nitric acid containing 3.846 µmol/L Cr(VI). Then the sample was vigorously shaken for 60 minutes and 200 µL aliquots of supernatant solution were recurrently removed and Cr concentration was immediately measured by ETAAS. Kinetics of desorption was studied after loading of the µSiO 2 @Cr(VI)-IIL particles (50 mg) with 10 µg Cr(VI) followed by treatment with 10 mL freshly prepared solution of ascorbic acid in 2 mol/L HNO 3 . Samples were shaken for 60 minutes while 200 µL aliquots from the eluate solution were recurrently removed and Cr concentration was immediately measured by ETAAS.
In order to determine adsorption capacity of µSiO 2 @ Cr(VI)-IIL, 50 mg of adsorbent was mixed with 10 mL of Cr(VI) solution with increasing initial concentration (10-70 µmol/L) under optimum conditions (pH 3, 10 mL sample volume, 50 mg sorbent) at temperature 25°C. The equilibrium Cr(VI) concentration after adsorption was measured by ETAAS. The linearized Langmuir and Freundlich equations were applied to the data to provide an insight into the mechanism of the adsorption [32] .
Sample analysis
Textile samples were prepared according to the International Standard ISO 105-E04: a sample of each fabrics (1.0 g) was cut to 10mm×10mm pieces, placed in a plastic tube and soaked in 50.0 mL artificial sweat solution (0.5 g L-histidine, 5.0 g NaCl and 2.2 g NaH 2 PO 4 ·2H 2 O were dissolved in 1 L deionized water and pH was adjusted to 5.5±0.2 or 8±0.2 with 0.1 mol/L sodium hydroxide solution for acidic or alkaline artificial sweat, respectively [33] ). The samples were shaken for 12 h at 37°C using a water bath. Finally, the textiles were removed, sample solutions were filtered and immediately acidified to pH 3 with 0.1 mol/L HNO 3 . Sorbent particles (50 mg) were added to aliquot sample of 10 mL and shaken for 10 min. After centrifugation supernatant was removed, sorbent washed with doubly distilled water, retained Cr(VI) eluted (for 10 min) with 2 mL 3 mmol/L ascorbic acid in 2 mol/L HNO 3 and quantified by ETAAS.
Ethical approval: The conducted research is not related to either human or animal use.
Results and discussion
Synthesis and characterization
Micron-sized monodisperse silica spheres (bare µSiO 2 ) with high solid mass fraction were obtained by a controlled multistage growth process of pre-synthesized monodisperse silica seeds. The initial average diameter of these seeds (436 nm ± 21 nm) was obtained at molar ratio of the reagents TEOS : NH 3 : H 2 O equal to 0.25 : 1.0 : 5.0. In the growth process, the particles obtained at the previous stage play a role of 'seeds' for the next growth stage upon their surface chemical reaction with TEOS, added in the same reaction medium. The reaction conditions were adjusted in order to inhibit the formation of new silica seeds and thus to prepare monodisperse micrometersized silica particles.
The growth sequence of silica seeds is illustrated by the SEM micrographs shown in Figure 2 . Perfect spherical morphology and smooth particle surface of both seeds and enlarged silica particles are obtained. A very good monodispersity of the silica spheres at each growth stage was observed. The relative standard deviation of their diameters was in the range of 2-5% and average size of 1041 nm was achieved at the final fifteenth step. Moreover, the developed synthesis procedure demonstrates the applicability of Bogush equation [30] for accurate prediction of the enlarged particle size after each addition of TEOS (see Supplementary, P1, Figure S1 ).
The bare µSiO 2 particles were used as substrates to immobilize Cr(VI)-IL complex via covalent grafting through reaction of the methoxy groups with silanol groups on the SiO 2 surface (as illustrated in Figure 1 ). SEM micrographs and corresponding particle size distribution histograms for typical µSiO 2 samples before and after immobilization of Cr(VI)-imprinted ionic liquid layer are shown in Figure 3 . It should be noted that after formation of Cr(VI)-imprinted ionic liquid layer onto the surface of µSiO 2 the resulting core-shell µSiO 2 @Cr(VI)-IIL particles still keep the morphological homogeneity of the bare µSiO 2 , i.e. they are still spherical, non-aggregated, and with a smooth surface. However, the SEM image in Fig 3c also reveals some particle coalescence through formation of interparticle necks that are possibly due to the presence of the Cr(VI)-imprinted ionic liquid layer covering the surface of silica particles [34] . The comparison of particle size distribution histograms ( Figure 3 ) for bare µSiO 2 and µSiO 2 @Cr(VI)-IIL shows practically identical average sizes. This result was further confirmed by the measured specific surface area of µSiO 2 @Cr(VI)-IIL spheres (3.1 m 2 /g) which is nearly the same as the measured S BET value of bare µSiO 2 particles (2.9 m 2 /g). Furthermore, the calculated value of geometrical surface area of µSiO 2 @Cr(VI)-IIL (2.8 m 2 /g) is on the same magnitude as the measured S BET value suggesting virtually nonporous nature of the synthesized sorbent particles (see Supplementary, P2).
Additional evidences for the formation of Cr(VI)imprinted ionic liquid layer on the bare µSiO 2 were obtained by EDS analysis, elemental microanalysis, and thermogravimetric measurements. EDS peak due to nitrogen has been detected on the surface of µSiO 2 @Cr(VI)-IIL sample (Figure 4 ). This result was further confirmed by elemental microanalysis performed on the same µSiO 2 @ Cr(VI)-IIL sample (0.55 wt.% N). Ionic liquid loading of 1.6 wt.% calculated from the elemental microanalysis agrees well with the results of thermogravimetric measurements. The thermogravimetric curves of bare µSiO 2 and µSiO 2 @ Cr(VI)-IIL particles are presented in Figure S2 (see Supplementary, P3). In the temperature range of 200-600°C, µSiO 2 @Cr(VI)-IIL particles exhibit a higher mass loss than bare µSiO 2 obviously due to the loss of organic moieties attached on the silica surface. Overall results obtained undoubtedly show that the immobilization of Cr(VI)-imprinted ionic liquid layer on the surface of silica micron-sized spheres has been successful.
Extraction efficiency of µSiO 2 @Cr(VI)-IIL
Experiments performed for the characterization of extraction efficiency of µSiO 2 @Cr(VI)-IIL toward Cr(III) and Cr(VI) followed routine procedures [29] . Briefly: results obtained for the influence of pH of sorption media (studied in the range 2−8) showed that Cr(VI) is quantitatively retained (above 97%) at pH 2 to 5 while the sorption of Cr(III) starts at pH 4 and reaches 50% at pH 7-8. The excellent separation of Cr species is achieved at pH 2-3 where the degree of sorption for Cr(VI) is (98±3) % while the degree of sorption for Cr(III) is less than 2%. The high selectivity toward Cr(VI) in presence of Cr(III) at this pH range could be attributed to the electrostatic attraction of HCrO 4 and CrO 4 2with the positively charged methylimidazolium fragments on the surface of µSiO 2 @Cr(VI)-IIL against the backdrop of negligible adsorption of positively charged Cr(III) species as already reported [22, 29] .
Kinetics of sorption and modelling
Kinetics of the sorption process of Cr(VI) onto µSiO 2 @ Cr(VI)-IIL particles, investigated in a batch mode, at pH 3, initial Cr(VI) concentration 3.846 µmol/L and 25°C, is shown in Figure 5 .
The retention of Cr(VI) is relatively fast process and 10 minutes are completely enough to achieve equilibrium. As can be seen from Figure 5 , more than 90% of the total sorption of Cr(VI) occurs within the first 5 min. This fast adsorption of Cr(VI) onto the surface of sorbent particles is mainly due to the micron-sized silica spheres, used as support material in this study. It might be assumed that the uniform spherical surface of micro-sized silica particles ensures coverage with monomolecular IL layer imprinted with Cr(VI), which is easier and faster accessible for the analyte species than the silica gel support used in our previous study [29] . Unlike the widely used silica gel, the uniform spherical surface of micro-sized silica particles ensures coverage with monomolecular IL layer imprinted with Cr(VI), which is the main advantage of the developed sorbent. This suggestion was further confirmed by the kinetics data modelling. Three kinetic models (pseudofirst-order model, pseudo-second-order model and intraparticle diffusion models) have been used to fit with the experimental adsorption data. The linear forms of the equations for these models can be represented as [35] :
pseudo-first-order model: ln(q e -q t ) = lnq e -k 1 ×t pseudo-second-order model: t/q t = 1/(q e 2 ×k 2 ) + t/q e intra-particle diffusion model: q t = k diff ×t 1/2 + c where: q e , q t -amounts of analyte retained per mass unit of µSiO 2 @Cr(VI)-IIL at equilibrium and at time t, (µmol/g), respectively; k 1 , k 2 -rate constants of pseudo-first kinetic model (1/min) and pseudo-second order kinetic model (g/µmol min), respectively; k diff -intra-particle diffusion rate constant (µmol/g min 1/2 ); c -analyte concentration in aqueous solution at equilibrium (µmol/L). The linear plots of pseudo-first-order and pseudosecond-order models are shown in Fig S3 and Fig S4. The corresponding kinetic parameters as well as correlation coefficients are depicted in Table 1 .
The higher correlation coefficient achieved in the simulation of obtained experimental data by pseudosecond-order model shows that this kinetic model gives better fit than the pseudo-first-order model. In addition, the value of equilibrium sorption capacity calculated from the pseudo-second order equation agrees better with the corresponding experimental value. This means that the rate limiting step is the complexation between analyte ions and sorbent, thus confirming strong interactions of methylimidazolium fragments in µSiO 2 @Cr(VI)-IIL with template ions.
The intra-particle diffusion model, which takes into account the role of diffusion process, could not describe completely all kinetics data; however, two straight lines simulate very well experimental results ( Figure S5) . The values of kinetic parameters are presented in Table 2 .
The slope of the line for the first region (responsible for the mass transfer effect in the boundary layer) is higher than the slope of the line for the second region (corresponding to intra-particle diffusion) which confirms that the active sorption sites on the sorbent surface are freely available for chromate ions from solution with insignificant penetration into the core material.
Desorption studies
Various eluents have been studied for desorption of retained Cr(VI). Experiments performed undoubtedly showed that even 4 mol/L nitric acid could not efficiently elute the analyte, most probably because Cr(VI) ion associates formed on the sorbent surface are very stable. That is why reduction of Cr(VI) with ascorbic acid was examined as an appropriate way to destroy ion associates thus ensuring fast and quantitative elution of Cr(VI). The elution of Cr(VI) with this eluent (3 mmol/L ascorbic acid in 2 mol/L HNO 3 [29] ) is also very fast process (10 min), which can be explained with the monomolecular IL layer on the spherical silica particles.
Sorbent capacity, matrix effects and reusability
Capacity and adsorption isotherms
The adsorption capacity is an important characteristic to evaluate sorbent binding properties and to determine the sorbent' amount required for quantitative extraction of the analyte. Adsorption isotherms constructed with the experimental data showed that the amount of adsorbed Cr(VI) per unit mass of the sorbent increased with the initial concentration of Cr(VI), and leveled off after 9.4 µmol/g ( Figure 6 ). The experimentally achieved adsorption capacity of µSiO 2 @Cr(VI)-IIL is almost 50% higher than the capacity of sorbent supported on silica gel [29] . Subsequently, two isotherm' models -Langmuir and Freundlich were used to analyze the equilibrium experimental data [32] . The obtained results are presented in Figure S6 and Figure S7 . The isotherm parameters calculated from linear analysis are summarized in Table 3 and could be interpreted as follow: (i) Higher R 2 value (> 0.99) achieved by Langmuir equation for the adsorption of Cr(VI) shows that this adsorption model gives better fit than the Freundlich isotherm model. This might be accepted as a proof that sorption process occurs in a surface monolayer of homogeneous sites; (ii) The theoretical (monolayer) adsorption capacity 9.26 µmol/g (calculated from the slope of the curve ( Figure S7 ) agreed very well with experimentally obtained values 9.4 µmol/g, thus confirming the validity of assumptions for adsorption in monomolecular layer.
Matrix effects and reusability
Considering the composition of model solutions of artificial sweat (sodium chloride, sodium dihydrogen phosphate and L-histidine) the possible matrix interferences on the selectivity of separation of Cr(III) and Cr(VI) should be evaluated. Batch experiments were carried out with 5 parallel samples, containing different concentrations of Cr(III), chloride, phosphate and L-histidine ions as well as of 10 mL artificial acidic or alkaline sweat solution, spiked with Cr(III) and Cr(VI) and 50 mg µSiO 2 @Cr(VI)-IIL. The solid phase extraction was performed under defined optimal conditions: pH 3, sorption time 10 min, elution time 10 min with 2 mL eluent solution. Concentrations of Cr, determined by ETAAS measurements, and the calculated degrees of sorption and elution undoubtedly showed very good separation of Cr species and absence of matrix suppression effects on the extraction efficiency for Cr(VI) (see Table 4 ).
Obviously, imprinting the target analyte during the synthesis as well as the high sorbent capacity due to the uniform spherical surface of submicronized silica are the main reasons for the lack of interferences from sorption of competitive ions, even smaller, e.g. chloride. Furthermore, it was experimentally verified that extraction efficiency and selectivity toward Cr(VI) is equal for the sorbents prepared by different synthesis batches. In addition, each sorbent can be used over 60 sorption/elution cycles without significant loss of activity which confirms its better mechanical stability and reusability (see Figure S8 ).
Analytical figures of merit and application
The analytical figures of merit of analytical procedure developed for Cr(VI) determination in artificial sweat according to ISO105-E04 (see paragraph 2.5) were obtained by parallel analysis of 5 different blank samples and 5 samples of acidic and alkaline extracts of artificial sweat (obtained from different types of textiles) spiked at concentration levels of Cr(VI) ten times lower than the permissible limit (0.5 µg/g). The sensitivity of ETAAS measurement is enough high and the purpose of developed procedure is not to achieve a high concentration factor but to realize a rapid and selective separation of the chromium species thus ensuring the reliable determination of Cr(VI) in relatively complicated matrix of textile extracts in artificial sweat solutions. The calculated characteristics could be summarized as follow: application of added/ found method shows very good accuracy of the developed analytical procedure (Table 5) ; detection limit (3σ, blank) is 0.005 µg/g; determination limit (10σ, blank) is 0.015 µg/g; relative standard deviations varied in the range 3-8% for the studied concentration levels. The linear range for ETAAS measurements is relatively short (0.015-0.5 µg/g) and in case of higher Cr(VI) concentration the volumes of sample and eluate solutions could be easily changed. The analytical method developed was applied to different textile materials presented as samples for Cr(VI) determination in accredited laboratory in Bulgaria. In all acidic and alkaline extracts obtained according to ISO105-E04 the content of Cr(VI) was far below the permissible limit. It is worth mention that the standard procedure based on selective spectrophotometric determination of Cr(VI) using 1,5-diphenylcarbazide could not be used for colored extracts from textile materials, which confirms the applicability of developed procedure for routine laboratory practice.
Conclusion
In the present work newly synthesized core-shell particles were used as an effective and selective sorbent for determination of leachable Cr(VI) in textile samples. The synthesis procedure includes seeded growth process to prepare micrometer-sized silica spheres followed by surface deposition of chromate-imprinted methylimidazolium ionic liquid layer. The experiments performed demonstrate a good repeatability of the synthesis procedure, a good reusability of the prepared sorbent and an applicability of the developed analytical procedure for routine quality control of textile materials. Acidic, artificial sweat* 10 mL 98±3
Alkaline, artificial sweat* 10 mL 97±3 * -prepared according to the published data 
